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THE TEACHING OF VERBAL PROBLEMS. 
iy E. R. |] 


Verbal problems in algebra are ally regarded by the pupil 
as the most difficult part of the course. This difficulty arises 
out of a number of causes. The ideas involved are sometit 


i 


il ee 
remote from the pupil’s experience and are therefore of little 


Ais 
interest to him. 
yf verbal problems, each calling for 


attack, are usually given in the same set of 


exercises, the difficulty is increased. If, as it frequently 


happens, these problems are given at the end of the chapter, 


there is a tendency on the part of the teacher toward passing 


over thi irk hurriedly, especially when more than the avail- 
able time has been spent on the early part. 

The information being given in words, and not in symbols, is 
not as easily classified under familiar mathematical categories 
as much of the formal work of algebra. For examp 


1 
| 
i 


e, let it be 
required to write the expression 


36.03 


\ 34 h 


in the simplest form. Although at the first glance, the problem 
as a whole might impress the pupil as difficult, he will readily 
see upon closer analysis that the symbols suggest a number of 
things he may do. He may multiply the fractions under the 








‘ 
] 1 : - 
radical sign, o1 


square some of the numbers as indicated, or extract the square 
roots of some of the factors he negative exponent mig! 
suggest a law by which he may change the power into one witl 
1 positive exponent It will be to his advantage to decide whi 
yf these operations better be performed first to get tl imples 
solution of the problem, but any one of them will enable him te 
oe Stal There is notl ng 1 the statement of a verbal pr b 
lem to suggest to th pupil a method of procedurs The de 
ilvsis which must be made before the pupil can derive 
the e¢ 1 Ss difficult to mak« ind takes tim I l 
It is a type of activity which does not appeal to many pupils 
high-shool age as much as the manipulation involved in for 
Wi ] 

However, the pri al reason for the apparent difficulty 
the verbal problems is the lack of a good technique for attackin 
and sé hem This is usually not as definitely worked ou 
iS O! | f« rina worl \\ ithout such l tech que if ) 
loses much time while he is wondering what he should do, anc 
vhen he finally succeeds in working one problem he does no 
necessarily know how to apply his experience even to anothe 
proble m of the same type 

Che fact that pupils spend a large amount of time trying t 
find a method for solving a verbal problem has sometimes b 
iterpreted to mean that verbal problems require more reai 
thinking than formal work. ‘The trouble with the abstract work 
s that it is nearly all technique but lacks application. It theré 
fore involves no functional learning. On the other hand, prob 
lem work gives much opportunity for the development of 
mathematical adaptability, but frequently lacks the necessary 
techniqui With a technique directing his thinking similar to 
hat of the formal work the solution of verbal problems may be 

. 


made a matter 
-] 
Work. 


When it 


matics about one third of the space is given to verbal problems, 


the need for 


Some 


involved in problem work have advocated a further increase in 


rHE 


reduce them to t 


MATHI 


as simple, or ev 
is considered that in the 


rood technique 


ag 
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ordinary 


becomes 


R, 


ie simplest 


still 


form. 


than most of 


textbook 


more 


apparent. 


the 


iC 


on mathe- 


writers recognize the importance of functional learning 


cee 





oo 





THE TEACHING OF VERBAL PROBLEMS. 3 


the number of verbal problems, and it is possible that future 
books may include an increasingly larger amount of this type 
of work Che technique of teaching verbal problems should 
therefore be made an object of careful study on the part of 


every teacher of mathematics 


+1] 7 : ' vier wn SETS? } 7.1 nlie ’ 10 : + ha 1; 
there 1s an unknown number, the value ot which is to be d 


termined by solving an equation. ‘The difficulty usually lies in 
deriving this equation. The solution of the equation is then 
mo a pie matte 
ipil therefore needs some general directions showing 
to begi every d some additional particulat 
sug’ sv he n pply to particular types of verbal 
) These directions should be so definite that the 
a ad 
e! get immediate acti rom every pupil the mo 
( rob : signed to hin urthermore, whenever a 
robl s explained to the class, the suggestions should help 
to e the explanati clear that no pupil will fail to profit 
hs + 
1) 
lowever, it must be menti« 1 that there is a real danger in 
g y mu f this type of work he directions given to 
e pu s] d be sucl { may understand the method 
irly and so that the teacher knows that he sees the process. 
but they should not be emphasized so much that the pupil 
he | t of having all his adaptatio1 nade for him. 
Chet st b great deal of problem work vhich the pupil 
! t develop his own technique This should be done in the 
class room with frequent consultations with the teacher. Unless 
the pupil is allowed ultimately to make adaptations alone with- 
out further outside help he will become helpless and will not 


On the other hand, just as in the formal work certain types 


of situations occur so frequently that the teacher is justified in 
deliberately having pupils memorize certain forgiulas; he may 


set up a framework for the solution of certain verbal problems 
and drill the pupils in its use, thereby relieving them of a good 
deal of mechanical detail. 

We shall first formulate some suggestions which will help the 
pupil with a particular problem. 





4 THE 


In many verbal problems the 


t 


ing the statement word for wor 


following is a typical example. 


The ratio of two numbers is « 
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equation is obtained by translat- 
d into algebraic language. ‘The 


1. If the first is increased by m 


4. 


> > 





the second decreased by n the ratio of the results is 3/<- 


What are the numbers? 

Using one unknown, the solution is as follows. 
Let ax be one number, and bx the other. 
Then ax + m is the first number increased by m and bx—n 


is the second number decreased by n. 


lranslating into symbols the statement “the ratio of the 
7 ° 3 . 
result s is 3/2,” we have the equation 
ax +m 2 
bx —n 2’ 
which may be solved for x. Then ax and bx are the required | 


— 


ig two unknowns, we proceed as follows. 


[ 
Let + be one number and y the other. 


" . ‘ ; é ri e = 
lranslating the statement of the problem, we have 


x ad \ yi 3 
and : 
y h yru 2 
i 
lhe values of + and y are then obtained by solving this sys- 
. * F - f 
n of equations simultaneously. 
a1? ++ +an2 } sala} — |) ; ‘ f 
Che pupil’s attention should be called to the useful device of i 
° e 7 1 
representing in terms of one letter two or more numbers whose 
‘wen For = a ‘ 
iti0s are given. or example, two numbers in the ratio 4/5 
may be denoted by 4% and 5. Three numbers in the ratio , 
1: 5:6 may be denoted by 4r, 5, and 6, respectivetly 
The mvolved in verbal problems are usually related to 
eacl her. If the pupil is made familiar with these relations, y 
7 1] +s ee ae ee ee +h on Mon ‘ 
) ple to ae ve some of the tacts trom the others. 1 hi é 
motiot oblem is the most common of this type. Here we have 


the relations d=—=rt, r—d/t, t d/r. By means of those rela » 


ions the pupil can obtain any one of the three elements pro 
| | i 


vided he knows the other two. He should therefore know the 


Clearness can be 


necessity and advantage of taking this step. 


attained by arranging the work in tabular form. 


ill sw tis 


To illustrate 





SO a ee 
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the method, let us consider in detail the solution of a problem 


\ man travels to a certain place at the rate of 18 miles an 
hour. He returns on a road 6% miles shorter, and makes the 
trip in 29 minutes less time, although travelling only 17 miles 
per hour. How long is each road? 

The pupil may arrange the facts involved in a double column 


tat a fe Dy scout ee 
e..4 or each road, as tollows: 


: 18 miles per hour 17 miles per hour 
BS upeescesssess r/ Ie rs 1 6 hours 
a 
I 
/ 


he first element d is denoted by x because it is the unknown 


in the problem. The second element r is given. The third is 
derived from the first two by means of the equation t=—d/r. 


ond 4] idee rh 1 mint Eel » +1 ¢ } 1 
S ( e equation le 20 n ite Giirerence =e ne, Wik 
: , 

ha ‘ ‘ he en us d in the t le gives the equation ince th 
} 7 +} tay wit +} > , nit 1 ist | | ne? 1 

out S ( ne unit { O minutes Ast a % AIS ©U 06 
. . 1 

Iraction ot an hour Phe equation 1S therefore 


/ 
\ rr = f } o44-00143 a 1 sen eho , | Ne 
\ study ot the dimicuities invo ved 1 [ S tvpe ot problem has 
s] n that pupils are usually not successful in deriving the 
a ee a ee eo, eae ee ae oe f 4] en Sia as 
equ on 1f they tail to State first all three otf the tacts in tne 
17 1 ae . 1 . e . 
table, and that many fail to recognize the necessity of using the 
; = eee Sere: em er ee re ae 
S ( ( { 1 OUULTIOU it CQudatlorl, LiCs¢ tWwO points 
should therefore be emphasized in the teaching of verbal 
Tyr yl 
I 
Lae 4 whose mart } son. « 1 TASscwncrl lar 14 > r ’ 
I technique may be used in a surprisingly large number o 
verbal problems found in textbooks on algebra. The following 
tah] 1 a ee das Pe oe. eee 
[ ) Ss Sele ) ( the best Known types whose soiution may 
PS? ; be 
be simplified by the method Just ae scribed. 


‘me of tabulating the elements involved in a problem 
may be used with advantage in some problems in which there is 


‘ 


ressing directly a relation between the elements. 


“A 


The so-called work problems and loss of weight problems are 
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[ype of | ¢ I nts 
Earning money ....... ...Number of days, " p=rn 





Pay per day, r 

Total pay, p 
Selling and buying.. _.. Number sold, n rn 

Price of each , 

[otal price, P 
Gain and loss s S¢ rT € § 

Gair y 

~ ling iT ce Ss 
Interest, discount ......... Principal, p () 

te, r/ I 
me, t 

: est 
Leverage \rt 1 f 

| é f 

Le Tan ¢ 
Carriage wheel ........... Distance a n 

Circum nce ; 

. 

\ } 

‘ ‘ ‘ ‘ ‘ , 
tv] il ex es In the first t elen ts are the wnber 
d: vs, the amount dot ( day " d the amount done 
given number of days 
ILLUSTRATIVE PROBLEMS 
> 1 1 ° - 1 ° 1 
1. A and B together can do a piece of work in 12 days 


\fter A has worked alone for 5 days, B finishes the work in 


] ae | ] a Eee, 
20 days | wha ( lal e do e work 

1 eon ae ] +1 of 

| ¢ TO wing t h oO Tac ~ 

n S t S d ‘ | , 
4 of whole « 1/2 1/4 
\mo 1 1 4 I t I? 
An ‘ _ 2 a ay ¥ 
Am t lor n of ot 


The equations are obtained by expressing in several ways 


whole piece of work. Thus we have 


>. If 19 lb. of gold and 10 lb. of silver each lose 1 lb. wh 


en 
weighed in water, how much gold and how much silver is con- 
tained in a mass of gold and silver that weighs 8o lb. in air and 


721% |b. in water? 


Amount in mass ........ eer ee so— +r 
Loss of weight o ; 
Loss of weight of several Ib.................... x/19 (80 — x)/I10 
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The equation expresses the sum of the partial losses as equal to 
the total loss: 


< 50 —- x 
+ = 7.5. 
19 IO 


lhe following examples show in detail arrangements of the 
steps involved in the solution of a number of typical verbal 
problems not mentioned above. These arrangements have been 
found to be helpful to the teacher in presenting the problem and 
1 


the pupil in finding the solution. 


1. A man has two sons, one six years older than the other. 


4 e oq 4 1 
\fter two vears the fat s age will be twice the combined ages 
of his sons, and six years ago his age was four times their com- 
‘ . 7 > | bd 1 = 
bined ages How old is each? 
, 
Le be the number of years in the father’s age 
Le be the number of years the age of the younger son 
m1 1 - . 1 e 1 
Then y + 6 is the number of years in the age of the older son. 
f the fathe S e 1s - Vears 
Arter VO Vé the young: son's age 1s 2\ rs 
5 f 7 ) 
he older son’s age is 8 years 
He ( 1 2 2( 1 os 8) 
(the father’s age was 2 © years 
a ) e young: SO S eS 4 O ve . 
der son’s age y years 


lioit af a nun ‘ ore . 

a § ens digit Ol al ber Of two digits 1s O If the order 
f +] Ne ott: Daas demoted bin ennai ccamistiad ta oh ees Dee 
Ol e digits De reversed, tl esuliting number 18 2/7 greater tnafnll 

/ 

, , , 

e€ orig umbet Kind e numbet 

1) 1 e 1 » | 

crore 1 r up the s¢ on Of this probien tl 


| ~ 
the teacher 


1 1 11 1 ' . 1 1 °  - e 
should tell the class something about the principle of 


position in 
arithmetic. It may be shown that an arithmetical number, such 
as 256, is a brief way of writing 200+ 50+ 6, or 2.100+ 5.10 
6. A number of three digits in algebra cannot be expressed 
in as simple a form as 256, since it is agreed that x y z should 
mean a product of the three factors x, y, and z. Hence, the 
longer form must be used, giving the number 100% + Ioy +2. 
If the digits are reversed the resulting number will be 1oozs 
1loy + *. 








oo 
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Although the unknown called for in the problem is the re- 
quired number of two digits, it is convenient to denote the unit 
digit by -r. 

Then the number is 6.10 +- x. 

The number resultins 


y 
~ 


by reversing the digits is 7.10 + 6. 
Hence 10% + 6== 27 +(60+ 1x) is the equation from which 
the value of x is determined. Having found the value of x it is 
a sample matter to find the number 60 +r. 

3. How much water must be added to 12 gallows of a 25 per 
cent. solution of alcohol and water to reduce it to a 10 per cent 


solution ? 


Let x be the number of gallons of water to be added. Then 
¢ a ee oe ee 
the facts may be arranged as in the following tabk 
‘> ~ T N 
The amount f Icohol 
and water ...... : 12 gallons (2 12) gall 
The amount of alcohol 25/100 12 gallons 10/100 (2 12) gallons 


} 


Since the amount of alcohol has not been changed in diluting 


+1 1 - —— at. sante 
the solution, we have the equation 


5 1O 


I2 
LOO 1O0o 


1. The time of revolution of Venus about the sun is about 
months, and that of Mercury 3 months. How many months 
a 


after Mercury is in the line between Venus and the Sun will it 


next be in the same relative position ? 


Venus Me 

[The required number f 

NN icetea ce etah ces r a 
Time of revolution...... .% 3 months 
Part of orbit passed over in 

NMR canard aca ees om bie in Ss 1/7.5 of a revolution 1/3 of a revolution 
Part of orbit passed over in 

| eae een r/7.5 of a revolution r/3 of a revolution 


Since Mercury makes one revolution more than Venus, we have 
the equation 


=y+ 


Wik 


7°5 


5. At what time between eight and nine o’clock are the hands 


of a clock opposite to each other? 
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Since the time is given by the number of minutes after eight 
o’clock, let + be the number of minute spaces passed over by the 
inute hand sine eight o’clock. 
12 
MM. otis J 
“Ss “a 
10. Ch 
j —— 
aes 
G4 } 
H3 
\\ 90 / 
~“\ f 
o \\ ~4 
* £ 
; } 5 
6 
a , i : 
\s the minute ind passes over 60 minute s es hou 
hand passes over five, 1. « ver I/12 as many as the minute 
a 
Therefore x+/12 ete ss a ; | , 
t 2 e number ¢ nute space passed Ove 
by the hour hand since eight o'clock The eq on may b 
1 ff. ] . 
nea ron 1 draw og Ss ve ma express e ¢ ince 
12 to the hour hand ninute spaces This gives the 
equation 
\ ) 2) 
5 } - 
Wi l y express the s ce tro Z2tot 1ut¢ l 1 d, 
giving the equatio 


In the last equation use is made of the fact that the distance from 


2 to the minute hand is the same as the distance from 8 to the 
hour hand, which is based upon the equality of the two opposite 
angles at the center. 

6. Geometric Problems.—The relative number of verbal prob- 
7 


lems of geometric content is gradually increasing not only in 
the newer textbooks, but in the revisions of the older ones. 
The equation in this type of problems usually expresses some 
geometric fact, such as the sum of the angles of a triangle is 180 


degrees, the area of a circle is r*, the volume of a rectangular 








10 THE MATHEMATICS TEACHER, 


box is the product of the three dimensions, and the square on 
the hypotenuse is equal to the sum of the squares of the sides. 

As a rule these problems are not very difficult because the 
equation is easily derived by translating the geometric principle 
into algebraic symbols. 

The following simple directions apply to all verbal problems 
and aim to help the pupil to get an immediate start. 

1. Read the problem carefully. The problem may be read 


silently by all pupils, or aloud by one pupil. The purpose ot 


this is not primarily to teach pupils to read accurately. We 
know that some have difficulty in reading. It may be possible 
and desirable to test pupils from time to time throughout the 
course to see whether or not they develop in reading ability, and 
to give them training in reading as applied to the mathematical 
field. The suggestion that the pupil should read the problem 
carefully is here given with the purpose of breaking pupils of 
the habit of attempting to solve a problem without first getting 
clear notions regarding the facts involved. This first reading is 
o get the pupil started and to give him a general idea of the 
content Pupils should not try to study particular parts of the 
problem at this time. 

2. By further reading find what the problem asks for. Th 
will help the pupil to determine the unknown number, or 

2, Let x denote the unknown number Any other letter, of 
course, may be used as well. Emphasis must be placed on a 
det statement in writing hus, if the rate is the unknown 
the pu hould write let r be the number of miles per hour,” 
no et r be the rate.” If the price is called for, the statement 


should be: “let » be the number of cents,” not “let » be the 
price.” In this manner the pupil will cultivate the desirable 
habit of always defining the letter before using it 1 

ugh, as a rule, the pupil should denote by a letter the 
unknown called for in the problem, there are exceptions. The 
solution in some cases may be simplified by choosing some other 
number as the unknown. The following problem illustrates 
this: “The denominator of a fraction is 5 greater than the 
numerator. If 1 is added to the numerator, the value of the 


” 


resulting fraction is The problem contains three unknown 














ee 
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numbers, the numerator, the denominator, and the fraction. 
Denoting the numerator by n, the denominator is n+ 5, the 


fraction is n/n -+ 5, and the equation takes the simple form 


n I 
n+5 2° 


4. Read the problem again, one sentence at a time, and ex- 


f , . d 


. . - . ; . - 7 } ] 
bress the various facts involved in terms of the unknown literal 
sesaeshoe For amnile let the fret c ‘ -e read: ““A sum of 
LUdLOeT. Ol CXaMiple, SCL GE LLI St entence read: um Ol 


ee oe ae Ba he jucinbhe Oe | ai i. 

$5.330 1s to be divided into two parts. lhe two parts may be 
] > + + tas lat? . ee,70% o ¢ “ . } send "7 nee 

denoted by two letters such as x and y. Then the first sentence 
Ce ee eee ‘ © 220 

Will then read a4 \ 5.4.4 


If only one unknown is to be used, the pupil should write 


1 1 » 17 1 
Let + be the number of dollars in one part. 


Then 5,330 ris the number of dollars in the other 

[f the teacher insists upon these four steps in the solution of 
ill verbal problems he w train the pupil continuously in ex- 
pressing in terms of algebraic symbols facts given in the form 
of verbal statements Moreover, every pupil will at least oe a 
start which usually results in a successful solution of the 
problem. 

I-xperiments have shown that efficiency in solving verbal 


problems is attained more rapidly by individual effort of the 


pupil than by explanation of the solutions of a large number 
of problems. A new type of problem should first be presented 
by the teacher, emphasizing the technique as he works out the 
solutio \ model solution should then be written on the black- 
board Next individual assignments should be made and help 
should then be given only after the pupil has made serious effort. 


4 1 7. ° 1 q . 
\ problem should be explained to the class only after every 


upil has done considerable work on the problem. Explaining 
problems which the majority of pupils in the class have never 


tried to solve involves a relatively great waste of time. 


‘ 


Since the solution of the equations obtained from verbal prob- 


lems usually offers no difficulty, many of the verbal problems 
may be worked only to the point of stating the equation, or 
equations. This will give a large amount of training in trans- 
lating 


s 


verbal statements into algebraic symbols. 
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Where solutions are worked out completely, they should fre- 
quently be checked in the original problem, because the roots of 
the equation do not necessarily satisfy the conditions of the 
problem. The following two examples illustrate this. 

1. Find the length of the altitude of an equilateral triangle 
in terms of the side. 

Denoting the length of the altitude by 4 and the length of the 


side by a, we have the relation 


from which we find that 


a 
H V3 
s s 

Evidently only / 2/2V 3 Sa shies the cond on ol the 


problem. 


> According to the law of falling bodies, the time ¢t, in which 


a ball thrown upward with a velocity of 1oo ft. per second 
reaches a height of 144 ft., is given by the equation 144 Loot 
16t?. Find the value of 
The values of ¢ satisfying this equation are 2 ind 4 ot 
of these clearly satisfy also the condition of the given problem. 














THE TEACHING OF MATHEMATICS IN THE 
JUNIOR HIGH SCHOOL. 


he phase of the J. H. S. movement which is of vital and 
ediate interest to us is the teaching of mathematics in this 
-hool un However, oblems that require consideration 
( ction with this branch of the curriculum are necessarily 
related to the problems of the whole movement and must be 
solved with due regard for that relation. Among the problems 
to which refer are those of aim, subject-matter, method, 
sequence ( biects ind he © Gini 


have bee ] he formi1 go Ss ( e later elgl es at least They 

= : sfac with (1) the existing rigidity 
Ot ( e svst (2) tl k of eco ny in educatio1 as 
the Ir elate school work to social d economic condi 
tions. o ] T¢ d ( } he f lu ri oO recog 11Z¢ ind Oo provide for 
] - Ch ( Ss ] Vs l ind ment il chat iCter= 
stics of nose to Dp ed rt ul irly dur ng the period of 
dolescence 


+} 


lo overcome these defects the type of school known as the 


Junior High School has been evolved. An examination of the 
ideas of the J. H. S. which are held by the most prominent edu- 


1 
| 
| 


differences 1s 


emphasized more than any other; but other principles regarded 


le of individua 


vital are brought out: namely, the reorganization of subject- 


matter from a social standpoint and its placement upon a sound 


psychological and pedagogical basis for instruction.’ 


These and minor principles when applied to and executed in 
the mathematics course of the J. H. S. should result in the 
following conditions: 

Mathematics work 

(1) which is suitable for all pupils approximately 12 
through 16 years of age 


13 
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(a) who will remain in school and pursue elective 
mathematics in the Senior H. S., and 


(b 


who for various reasons will assuredly leave 

school early, and who ought to be given some 

insight into mathematics of a varied and a voca- 
tional character ; 

(2) which reveals the pupils’ interests, aptitudes and 
capacities by the use of mathematical material in itself 
worth while; 

(3) which open up the mathematical possibilities in the 
senior subjects and in several industries of local im- 
portance ; 

(4) which provides for individual mathematical differences 
by differentiated curricula and by the organization of 
groups homogeneous in ability ; 

(5) which uses methods intermediate between those of the 
elementary and the high school; 

(6) which provides for specially prepared teachers of 
mathematics through the partial or full use of the 
departmental plan; 

(7) which uses subject-matter that will meet immediate 
and certain assured future needs along social and eco- 
nomic lines. 


SUBJECT-MATTER OF THE MATHEMATICS CoURSE AS A WHOLE. 

One of the best general statements regarding the principles 
underlying the reorganization of the mathematics course of J. 
H. years was presented by the National Society for the Study 
of Education in the 15th Yearbook—Part III. It specifies that 
in the place of arithmetic, algebra and geometry, which repre- 
sent a logical and not a psychological sequence, a course in 
mathematics should be substituted which represents a unifica- 
tion of these three subjects after certain parts of each have 
been eliminated. Arithmetic will perhaps form the bulk of in 
struction in the seventh and the first half of the eighth grade. 
The last half of the eighth year and the first part of the ninth 
will consist mainly of algebra, with special emphasis upon the 
equation, but at the same time the facts of geometry applicable 
to the work in algebra could well be given. Toward the end 


or 
> 


of the ninth year the work will be mainly geometry. 
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\ study of the various recommendations of educators and 
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| g 
he ( ( {t pe sible to rous nterest d to provide 
apie Saatents . retain it 
Chi hod, so widely a | d used at the 
present time, develops the subject in connection with carefully 
hose1 ob] It emphasizes the whole-hearted purposing 
of the doer and thereby involves the best of the modern tenden- 
es in education. It is excellent as a means of arousing thought 
d preparing a student to solve the mathematical difficulties of 
life experiences. However, if used exclusively, it is likely to 


The method should be dominated by understanding, apprecia- 


tion and skill. New principles should be introduced by means 
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of simple, concrete exercises and be consciously developed. The 
processes should be treated rationally. The individual should 
observe and think for himself. The presentation should be 
followed by drill exercises to secure a satisfactory degree of 
skill and by suitable applications to insure appreciation of the 
principle being taught. 

\ moderate amount of supervised study is desirable in order 
that pupils may have the advantage which such work offers, 


particularly that of meeting individual needs. 


Correlation of the right kind should be employed. The vari- 
ous branches of mathematics are not to be taught independently 
of one another. The early introduction of geometry is a great 
aid in making clear algebraic processes and principles. As far 


as possible all the important facts and principles of mathe 


matics should be kept under review in successive, related topics, 
. 1°91 1 e al . } 
he use of them and an increased 


to insure a greater sk in t 
probability of their permanent retention. Correlation should be 
understood to mean unification and clarification, not fusion, 
: ’ . ] f. ; , 
which so often results in confusion 
The mechanical juggling of symbols and figures is dis 
couraged. The teaching should not be primarily a_ text-book 
; ; 
i 


affair. The J. H. S. calls for more mathematics and less text 
book and symbolism. 


| 1 


The motivation needs to be of the strongest kind. The idea 
embodied in this term is very important. It is regarded by some 
educators as the chief hope of improvement in J. H. S. mathe 


matics. 
In general, it may be said that the method is such an im 


portant item that, through its improvement only will mathe 


matics thrive and survive. 


SUBJECT-MATTER OF ARITHMETIC 
The fundamental changes in subject-matter proposed for 
arithmetic are the elimination of or reduction of time to be 
given to certain topics and the increase of time or emphasis to 
be given to others because of their social interest. 
Mr. W. A. Jessup has prepared a table based upon a question- 
naire sent to about 1,700 city superintendents and to every sixth 


county superintendent in the U. S. The majority of these 
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itendents favor elimination of or less time to be given 


t 
F 
7 


— 


A gy RRR 


‘ies’ and Troy weight, such measures as furlong, 
surveyors’ tables, foreign money, reductions of 
vo steps, G.C.D., L.C.M., true discount, cube root, 
compound proportion, compound and complex 


lin cases in percentage, annual interest, longitud 


real fractions, metric system, progression and al 
more attention to the fundamental processes, 
( Lo nterest, saving and loaning, banking, 
ld 24 nd | n ciations, investmet stocks 
Kes, levies blic expenditure fits and utilities 
d witl his qu of elimin O s that of the 
1 to t \n examination of various 
ys \ (F ¢ lift ren Ot ib lt one | lf V¢ I 
nal Society for the Study of [Education places 
| venth and first half of the eighth orade the 
s it to seventh ye d the ethical 
| hh t of the seventh vear to arithmetic 
9 at t 1 uitive rY netry 
or which more time is advocated by the superin 
hom reference was made are fairly representative 
r ] ( the l OT of the | H. S. curricula 
METHO OF ARITH MET 
work issioned to the ]. Pr. S involves prac- 
v processes and principles. The new work is 
ional in character and its source lies in the social 
conditions indicated by the topics outlined in the 
. 

f percentage shquld be introduced by means 
| of problems in common and decimal fractions 
¥¢ 
reviews and drills in the fundamental processes, 


decimals should occur as a consequence of this 
eating the new work. Also, the fundamental unity 


is emphasized, the work is made clearer, and time 


is econ mized 


imetic must be correlated with the lives of the pupils 
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by finding genuine applications of the work that are really within 
their experience and life activities. 

\s an aid in analysis the unknown term and the equation from 
algebra are introduced wherever needed. 

Mensuration and other topics of measurement should be 
| 


constructional geometry. 


1 
} 


facilitated by the introd 


- 


CONSTRUCTIONAL. OBSERVATIONAL, OR INTUITIVE GEOMETRY. 
Mr. J. C. Brown’s summary of the world’s curricula in mathe 
matics as outlined in reports of the International Commission 
states: “Some instruction in constructional, observational or 
intuitive geometry is always offered during the sixth, seventh 
and eighth sc 
pedeutic nature. Much emphasis is placed upon 

constructions. 

“In all of the schools of Europe algebra and geometry are 
studied simultaneously during a considerable number of years. 
The various mathematical subjects are more closely correlated 
than in this country. A pupil who is studying geometry can us¢ 


> aad 1m ne | - VAT ' 1;] + ¢ 4 ote a —/', % > 
his arithmetic and algebra more readily than is the case with the 





age American boy. The introduction of the trigonometric 
functions while the pupil is studying similar figures in geometry 
has the sanction of most of the best teachers abroad The dis 


tinction between plane and solid geometry is much less marked 


than ;j 
than n 


his country [his is due, in part at least, to the fact 
that models are very extensively used in the study of geometry.” 

The consensus of opinion of mathematical educators is that 
geometry should be begun as early as possible and certainly 
vefore algebra. Mr. William Betz maintains that it should be 
possible in the course of time to provide for some geometric 
instruction in the sevent os 

Historically, this sequence, 7. ¢., arithmetic, geometry, algebra 
is the only correct one and experience verifies this 

Intuitional or constructive geometry is more concrete than 
algebra and admits of more simple illustration. 

The algebraic formula may be gradually introduced in con- 
nection wtih the geometry work, so that the student may be 
made aware of the value of algebra as a working tool before he 


proceeds to the study of algebra. 
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SUBJECT-MATTER OF GEOMETRY. 


ibject-matter of geometry may be grouped under the 
of (1) form, (2) size, and (3) position. The ma- 


courses include part of all of the following: 
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Geometric measurements : 
lines, 
surfaces, 
solids. 
Simple surveying 
Ratio and proportion in connection with similar figures. 
Locatin: 


points by lines and angles, 


yr 
~ 
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MetTHOpDsS OF GEOMETRY. 
General principles of method were stated for the entire course 
in mathematics. A few details of the method follow. 
The work at first is entirely observational and intuitive, but 
by low degrees rational processes are introduced. 
Thoroughness of treatment is not sacrificed to breadth of 


treatment. 


In whatever grade the geometry is begun it is advisable to 
ceive a preview of the course lasting two or three weeks. The 
h ld ¢ - ore | , } ¢ tr : rot thray ] ‘ 

upils should get an idea of what geometry is, not through a 
dissertational course but through a concrete introduction. The 


geometry should not begin with projects but rather with evolu 


Pupils should be shown how geometry originated through 


measurement as arithmetic did through counting. (McLellan 


and Dewey give a thorough treatment of this in “ Psychology of 


Number.”’) 

Projects may be brought in by asking, “Why did people 
count? Why did they measure?” Through these projects the 
geometry involved in (1) shelter, (2) clothing and (3) food 
may be discussed 

1. Shelter: Refer to the building of primitive houses, e. g., 
the hemispherical home of the Esquimaux and the form of the 
Indian hut. Use these forms in the room and lead the children 


to see that through the activity of house building we get funda- 


>, Clothing: Present looms used in weaving. Notice that t 
warp and woof give parallel lines, squares, ete. 
3. Food: The primitive activity of agriculture gave geometric 


s are rectangular, why the rect 


forms. Ask why so many fiel 
angle is the form of practical geometry and the triangle of 
theoretical geometry. 


Show examples of ornamental tatooing, Indian basketry and 


weaving. 
The purpose of such a course is (1) to interest pupils in 
forms, (2) to get pupils to draw forms, and (3) to develop 
geometric ideas. 
Through the study of ornamental objects lead the pupils to an 


appreciation of the four principal elements of geometry, 7. e., 
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(1) equal spacing, (2) symmetry, (3) congruence, and (4) 


similarity, 
Lead the pupils to discuss the school room as a laboratory for 
geometry. Ask why the room, doors, windows, etc., are rec 


tangular and the subsidiary forms have the same shape as the 


principal form of the room. Parallel lines exist and are im- 


portant everywhere. Lead the pupils to look for them in 


Note the symmetry of the butterfly and other natural objects 


I:ncourage pupils to prepare a geometry museum as an equip- 


‘ , 
tio » illustrate geome f S see 1 the Egyptian struc- 
1 » 
tures ( arthenon, et 
_ ‘ — 
\ <1 1 house o 1 ist? photog 
1 1 
Have geometric exhibits 1 school 
1 1, 1 P nap? ‘ eL-39 
Ss exe! ses as the OVE C1 ) geometry Ss working 
Ss \ » « 1dre Cal ) aught into them. 
ALGEBRA SUBJECT-MATTER. 
Si oe , 4s ‘ 
his ( rau l ill of the topics usually treated in 
‘ 
el 11V¢ ry ¥ nyra C 


btraction, multiplication and division, 


g. Factoring, 
10. Equations, simple and quadratics, 
11. Methods of checking, 
12. Square root and Pythagorean theorem 
Pupils should be familiar with some of this subject-matter 
through its use in arithmetic and geometry. They may have 
some idea of (1) the nature of algebra and of its importance 


through their work with formulas, graphs and equations, (2) 
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the use of negative number, and (3) the applications of algebra 
; ; 


to measurements of various kinds and in the solution of arith- 


metical problems. 


METHODS OF ALGEBRA. 


In the past algebra has been taught altogether too often as a 
symbol-juggling course. Needless to say there must be a de- 
cided reform along this line in order that children mav catch the 
spirit of the subject. The pupils in the J. H. S. alg 
represent future artists, carpenters, some Senior H. S. and 
college candidates, etc. It would not permit the J. H. S. to 
fulfill its function if algebraic methods were such as to drill all 
the pupils until they attained “ professional proficiency in factor 
ing unusual expressions, removing ingenious nests of paren- 


theses and simplifying a marvelous complexity of radicals 


The method should emphasize algebra as the shorthand of 
science. ££. g., consider the statement of the area of a rectangle 
The generalization in longhand form is the complete sentence, 
“The area of a rectangle equals the product of the length and 
the width.” But since it is a fundamental tendeney of the mind 


to economize we may “economize” the above statement thus. 


A= lw. 

The formula work may be motivated by a discussion of the 
ways in which we economize | re, 
mercial shorthand uses the initials U. S. A., C. O. D., a person’s 


own initials. 


y shorthand 


The pupils may be asked to name various kinds of quantities 
that involve counting and measuring and to list these accord- 


ing to the branch of industry from which they come, e. g., 


> Ff 
Business S irat 5 
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Wi 


pressure 


principal! 
percentage 
interest it re 
discount distance ohm 
profit radius ampere 
loss circumference 





resis 


nee 


The field in which the pupils will probably find the greatest 
number of words is mensuration. This field is good for illus- 


tration of the point, 7. ¢., shorthand expression of terms by use 
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Ww 


of initials, since it affords opportunity fo wing things and 
makes a real background to which to atta \bolism 
Oint out the use of shorthand for ex i the measure 
aL ( reometric heures, @. J 1S (sides ) expresses the pel 
meter oO the square 
rhe method should show clearly that rebra is a tool fe 
r applied problems. his is done *’ rough a study « 
tion \sk the upils to ¢ r tl Follow ng pt yb] 
\ co lb ] rg eno oh tO ce ns ms of coal. 1 + D but 
Cel el] T Lhe Ol the Ct | ( res the 
bin to be 6 feet wide and 6 feet his What must be the length 
of the bin, allowing 36 cu. ft. for 1 ton of coa lirst ask for 
s( l b ‘ Or ft ) ( l Ss ii ] | I ( \ 
for tl rmula for volum« d from this the eq n which 
becomes 6.6.4 288 eiving xavalue of 8 
| ( rit OT | qui . 3 etl ( d be mes Ss ppare 
| 4 m4 + ‘ 
it pu Ss re V ¢ \ uk 
S  Seaeees per n of generaliz: a i lgebr eau 
t considered as one of the most unique contributions to 
vilizat we can fford to neglect s emphasis in algebr 
he method of algebra should present clearly the function of 
t} oraph S superior me SO resent om Statistics, et (on 
trast tl vith the table and descriptive methods of presenting 
facts, to make the advantage of the graphical method prominent 
I lv, let me refer to the need of unifvine all the mathe 
I t s work by correlating the ilgvebra wherever poss ble with 
the arithmetic and geometry which precede it 


Many of the newer courses of study in mathematics include 
an introduction to the meaning of and the practical uses of 
trigonometry. 

The subject is introduced with the tangent—the simplest and 
most natural trigonometric function, because of the variety and 
nature of its applications. 

The use of the transit for measuring angles in outdoor work 
is advised. 


] 


There is a modern tendency to develop the idea of function 


in connection with the arithmetic work since problems in arith- 
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metic illustrate the great importance of functions in mathe- 


Because mathematics is so largely a science of function it is 
considered advisable to introduce this work earlier in the course. 
The name “ function ” and the definition of the term should be 


postponed until the idea is thoroughly established. 
TEACHERS’ TRAINING SCHOOL, 


BuFFato, N. Y. 
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of their college training. Since these will have a definite bear- 
ing on what I shall say later, | wish to take them up in detail 
at this time. 


First: The absolute failure to comprehend the limitations of 


accuracy when applying laboratory data to mathematical equa 
tions causes hours of unnecessary work, ¢.g., 1n the case ot 


it 1s diticult to measure the wire diamete ( ( 1 One 

part in 100 and when the modulus is computed, 1t 1s not uncom 

mon to find note books with 12 significant figures instead of the 
~ : . —— Ss oy Oe — 2 re 

usua wo hgures Dy the power « en shall we call the corres 

tion of this a disillusionment of the student's conception of the 

+] 4¢ ; £ eal ] 11 

wcuracy tT mathematical tormu 1 I | l 

s the practical limitations of the iated science? Your 

answer to this question may be “used as evidence against you 


+] 11} W1ent de lanmentec 
ne subsequent aeveiopments. 


ry e . 41 oe pe + sat ¢ rt —) 
he second detect lies 1m «tie ll y1itV ( interpre mati 
matical formula or to define the conditions without u matl 


matical terms: ‘To illustrate 


Ae e A, 


may be defined as the ratio of the force per unit cross section 
to the elongation per unit length, a strictly mathematical defini- 

n and from such a definition the student should see at once 
that reducing the diameter will increase the elongation 4 


times provided all other conditions remain the same, or again 


h ] 1 
— & 


sti “4 


of Y. The physical interpretation may appear less definite but 
is not less important: Young’s modulus for any material is 
numerically equal he theoretical force required ‘etch ¢ 

rically jual to the theoretical torce required to stretch a 
uniform bar of unit cross section to twice its original length. 
Manifestly the realization of this definition is impossible, al- 


though the conception iS quite definite. 


ength of the specimen will not change the value 
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TEACHING THE METRIC SYSTEM. 


our consideration of the metric system of weights and 
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dents with the old cumbersome system, not to mention the dis- 
couragement and despair of many unfortunates who conclude 
that because they are not adept in assorting a patchwork of 


grains, drams, scruples, stones, carats, ounces, pennyweight, 
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quarters, hundredweight, tons, pounds, ete., they have no mathe- 
matical ability. 


By analogy I would feel like saying that the boy who can not 
turn cartwheels, handsprings, walk on his hands, jump stiff- 
kneed and do all the fancy dives, has not the ability to walk. 


+h 


— as 


e metric system will automatically take care of 
+] 


pea it 
itself. If you want approximate values, the kilometer may be 


thought of as a 10 minutes’ walk: the meter as an arm’s reach 


trom the tip ot the nose; the centimeter as a small finger’s 
hickness ; the millimeter as the thickness of a 10-cent piece (the 
correct gap for a Ford spark plug); the micron as the bust 
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sd , 
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cubic centimeter as a small thimble-full; and so on 
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THe ENGLISH SYSTEM OF WEIGHTS AND MEASURES. 


[ shall not burden you with the tedious and complicated 


tories connected with the origin and development of the En 


lish system of weights and measures except to mention a few of 
the more important. It is generally admitted that they are not 
original but a modification of the systems used on the continent 
prior to their adoption in England. We are told that at one 

ne 3 barlevcorns made I inch and that 12 inches == some foot, 
nd 3 feet 1 yard (the length of a certain King’s arm). 


Then in 1835 all measures were burned in a fire which d 


stroyed the House of Parliament, after which the values were 
re-estal ished as closely as PoOssibie, the fundamental unit bet 


the bronze vard, the length of which is even today indefinite. 
We must admit that these measures are romantically tied to 
the past and that a certain amount of patriotism and loyalty 
may be interwoven in their origin; but certainly they are no 
more ancient than the Jewish talent and have nowhere near the 
possibilities for a claim of divine origin which may attach to 


the talent. 


bacterium; the gram as '% of the mass of our 


. + : . - +) +4 » « rt . Pt — — 
S-cent piece: the liter as the volume of the soldier’s canteen: 
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But we find that the talent had different values for different 


tribes and consequently had to be discarded. Similarly we ar 
told that the English system has suffered similar corruption, 


that there are 154 different units of length; and in the British 


corn trade alone, 200 different weights and measures. The 
textile and yarn situation has degenerated until it is a hopeless 


problem to attempt to follow all the deviations. 


Vhis subject will be treated again. Suffice it to say now, that 
either there is a fundamental reason for these confusions or 
that the English svstem is a failure—since the confusion has 
ncreased rather than subsided in favor of the svstem 

Pie Metric System. 

Che Metric System—the perfected decimal system—is the 

result of numerous influences Chronological we find the 


( r CT) 10 ner l 7) ( 1 ( ( 10 
' 1 
ine more ecent deve opme its date rom e ciose OT the eight- 
] | | 
CC Ct ur ld Tore themseives upe us pecaus¢ LS nes 
\ ; . 1 1 +} 
\ Wrote Ss ver\ VKWart he scientine resuits ol 
. — . . WT): | ; ith 
u ( ( s ( r¢ CcomMpar4re L1¢ l Cicer ti CCl 
, 1 1 
tut Ss scl 1¢ aeveiopny Ss Cl mipe ed the L1dO] ( Ol 
em m Yy scientists Just as the twentieth century's manu 


facturing and commercial development demand its use in eff- 
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In 1790 Talleyrand, the French statesman, brought a_ bill 
efor e French Legislature asking to have a commission ap- 
pointed to investigate the possibilities of a simple and uniform 
svstem of weights and measures, designating the French Acad- 
emy d the Royal Society of England as responsible for nam- 
ing the commission. Because of the war situation the Royal 


Society failed to function and the problem was left to the 
French. The final outcome being a simple decimal system, 
without ambiguities and now confirmed by definite accurately 
calibrated standards copies of which are in the possession of, or 
available, to, every civilized nation of the earth. So perfectly 
have these standards been worked out in form, composition, and 
value, that should all traces of civilization be destroved from the 


face of the earth, except the standard meter, and should a new 
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eqs 


civilization develop, the examination and study of this meter 


| 
} 


1 be proof positive that the former civilization was 


alone woul 
of the highest order. The commercial relations of the system 
are shown to advantage by the chart which you see on the wall 
before vou Chart explained. ) 

If you wish the fundamental relation, possibly the following 


will be sufficient ; at least it won for the metrologist, Michelson, 


e Noebel Prize. I refer to the exact value of the meter which 
re 1 
was ¢ stablished as 
~~ - » 1 1 ‘ a = 
I metet r 662 162.5 4 Red. Cd 15° Nor. Bar 
} ‘ ] ‘ 1, 117 r oY ] tron 1 
1 ii 1 ¢ radiation § ¢ ( Ci ull, ¢ tdila l rol wlV Cle 
] ] ae 
men is remained cons t from the time of its discovery 
, ‘ ‘ . , 
‘ to be considered | ( ( W T11) lgths Loot 
' 161 , — 1. : 1 
eng toe widths ot ( 1 ( which one can see bat 
evcortiis 
\llow 1 ‘ + +} hae sat en a sf 
iOW me to say al S Tinie es Crit nade 1118 
1] 1 *) ; } , lered 1 : ' rinal ' n 1 ’ 
re TOt LO VC COll aered ( ( ( “4 I1¢ ( | 
, “— Pe 
( ( ( rt iwem i pre ous rtici na 1 5s gO I 


hject. Numerous writers have elaborated upon the subject 


and I have taken the liberty to select some of their ideas for 


presentation to vour asso 
ce 1 , 1 1] 14 
Doubtless vou have been wondering how happened to com 
= , : } ; 

o Bi mn today [ shall be only » glad to explat You 


president asked Dr. Rosa, of Washington, to name some one 
d cuss the 1¢ ric system be tor the N. Ie. ‘Teachers’ Assc 
\] r. The 


ciation on Alay 


in New York. Torrington, and Boston, at-about this « 


a, - fe comncemed foe (pag, ae oy 
which my work is concerned, so I am killing four birds with 
one stone, three for myself and one for your Association 
ae : i 
bee that you wili not hold your president to too strict account 
~ 1 4 1 4 41 ri 4 2 7 
It is because of the conviction tl any step toward idop 


tion of the metric system is a move which will ultimately con 
firm its merits that I am pleased to review the situation with 
your organization. Boston holds a very advanced position in 
this activity. One of the pioneers, who thought the question 
out completely and advocated its early adoption, was the late 
Frederick Brooks of your own city. We are under obliga- 
tion to him for his forceful and clear arguments in favor of 
these units. 








Ww 
— 


THE METRIC SYSTEM. 


SystEMS Now IN USE (OTHER THAN THE 


METRIC). 


THE CONFUSION OF 

There are over 150 different liquid measures in use in the 
There are over 100 units 
with 14 dif- 


its. Now 


world all different in name or value. 
of mass. Sixteen of which have the same name 


ferent values for the 
and a 


irdization has always meant efficient production a 


unit, and so on with other uni 


Ak, 


stand: 

— Hine vancnnsthtannck tm 408 If ”~ can find iT 

corresponding reasonabieness 1n_ price r you can find yout! 
ly-made clothing, you are able to save a considerable 


fit in ready 
The instant you recognize a diversity of 
best chance for fraud. If 


pest ¢ 


amount of money. 
units or standards, you license the 


the 14 countries havin 


you receive shipments from g different 
their pfund, tl 


values for their t and most likely plan will 


1e quicke Sl 
f the smallest mass, as 


be to fix the selling price on the basis of the 
the basic pfund, and who can convict the commercial agency of 
fraud, for isn’t one pfund just as legal as another? 

Until we can have uniformity and definiteness of units we 
hall have difficulties in regulating trade, either imports or ex- 
ports. The English gallon is about 20 per cent. larger than 
ours. The English yard is probably not the same as ours. And 
our own pounds are different when u compare those used by 
he grocer, jeweler and druggist. 

I w Five vou a CC ele lust1 ( O he « mpli ations 
of the English system when used in its simplest form. The 
following problem is offered in regular form, free from catches 

d units quite at home to all of vou. To the first one giving 
the correct answer, I will present the chart which I have been 


From 1 mile subtract 
7 furlongs, 39 rods, 5 yards, 1 foot, 4 inches. 


} 


blem required several minutes. 


(The solution of this pro 
correct answers were reported in some instances. ) 


OBJECTIONS TO THE SYSTEM. UNFAIRNESS AND 


INCONSISTENCY. 
We are told that the metric system is unsuitable because it 
units will not divide by 2, 3, 
12-inch unit will. If true, then we need 12 inches=I foot; I 


In- 


Ss 


>, 3, 4, 6, etc., indefinitely ; whereas the 


> 
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feet—=1I yard; 12 yards==1 something, etc.; also 12 ounces 

: ib. s 32 Is. I stone; 12 stones==I cwt., etc.; 12 gills I 
pt.; 12 pints 1 gallon; 12 gallons etc.; 12 cents =1 dime; 
12 dimes I dollar, ere. This, of course, points to the duo- 


decimal system with all its complications. 
\gain it is pointed out that the metric system is a failure, 


since it has not displaced all others because of its inherent 


superiority. Listen; Weeds always tend to grow in the best 
gardens and have to be kept down. The vice of this city could 
never be kept down by the perfect virtue of your ward. Law 


] ise a eee anes _ 7 ee oS 
and law enforcement are necessary and will probably be 


vantageous for a number of vears. Now allow me to point out 


i 
the defection of the English system and at the same time to inti 
mate that such has never come to the metric despite all the 
prejudice, ignorance, and inexperience in its us¢ 
\re all gallons alike? In sp ig and pronunciation, ves. In 
capacity decidedly no 


\re all pounds alike? In spelling, yes; in mass, no. 


"7 y ‘ . ‘ rc e ly + arc } ry] th 
he same answers apply to the vard, to the mile, the ton, the 


You never hear of a short meter, of a large liter, or light kilo 
gram. The units have stood the gaff and proclaim their excel- 
lence, their uniformity and permanency for all uses. 


Recently the following problem appeared in the merican 
Machinist and was intended to reflect on the system. In con- 
verting a simple expression to the metric values there resulted 
a value which was expressed in lengthy form. 

I lb. per square inch (a very simple expression )==0.07030954 
kg. per cm.*, a somewhat extended and incorrect number; but 
observe that the value was extended to include hundredths of a 
milligram! A more nearly correct value is 0.070300609. Now 
we are often reminded that it is a poor rule that won’t work 
both ways and that sauce for the goose should be sauce for the 
gander. So lets back up on the problem by converting 1 kg. per 
cm.” to pounds per square inch carrying the value to the equiva- 
lent of .or milligram. We get 

1 kg. per cm.’ 14.22330839 Ibs. per sq. in. (but this decimal 

part is not English and must be properly 
expressed in the usual units). 


————— 
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14 pounds (avoirdupois, not apothecaries). 
3 avoirdupolis OZs. 
] 
9 drams 
5.1950 grains. 
\ 1 1 
You n ( vy your own conclusions as to the more simp 
ni od ¢ xpressing the sim r values, as to the ncerit nd 
n ves of one who will resort to such extremes to confuse his 
readers, and as to the weakness of the case when it becomes 
necessary to imply such ignorance and stupidity on the part 
I i i 
of the re ders 
4 } 1 1 1 
\ wi ( t metric values will introduce fractions 
nn ufactut +] ' ctly true. for th ctions are 
ry ere | - 4 mpl he nnocent nple 14 neh 


i » 
, ‘ ‘ ae , 14 
} { rT kor ft 5s tap you use a 0.06875 inch drill and 
F Wo ¢ neter used in thread otations w e (tor the 
{ ] hie ] Q526 Sye] ] we — he ] 
( 0.52 cl 0.7342 in whereas ( 
’ en 3 a ina 1 » - Pt 1. 
metric values would be 17.40, 20.97 and 18.05 mm. respectively. 
, : omy 1 
1 ou ever heard e statement Phe inc S most 


some visible m festatio Is this an inch? (measures numer- 
ous articles in sig] or this? The values are I cm., 2 cm. and 
this 4 cm | s Icm. Does any one see anything in this 
room whicl t inch. Surely there must be something exactly 
a 2 inches in dimension if the unit is so conveni 
(Nothing discovered with exact inch values. ) 

Most materials are manufactured on the basis of a template 
pattern or a ‘“‘go” and “not go” system. This means that the 
model is made up and allows a certain tolerance. A tolerance of 


one thousandth of an inch is considered accurate work on many 
items of the shop. This would be expressed as 0.9995 to 1.0005 
inch. The metric equivalents of these numbers do not look any 
more cumbersome nor any more vicious and are just as easil\ 
laid out on a measuring device. 

Many manufacturers have been talked into believing that the 
system will play havoc with their production rate and conse- 
quently we have a list who insist that no changes be made. 
This is not unusual. There were many objections to the Pure 


Food Laws. England still objects to a decimal system of cur- 
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rency and a majority of the taxpayers universally object to the 
tax rates for the next year. I have in mind a person who ob- 
jected to the Rural Free Delivery System of the Post Office 
Department because it gave a man a job at $600 per year, and 
another who objects to all vaccinations, X-rays, and surgery, 
saying that if the Creator wants any foreign things in the body, 
He’ll see to it that they go there and that it is useless to try to 
violate His will by removing them. 

We must not listen to the complaints of the chronic objectors 
nor delay progress because of an imaginary fear that something 
may happen if advance steps are taken by our civilization. The 
advance step often furnishes the cure for thousands of former 
difficulties. 

Objection is often raised on the ground that the metric sys- 
tem does not adapt itself to our foreign trade, attempts have 
been made to show that the consuls and foreign agents of the 
various countries of South America object to its use. The 

; 


Decimal Educator for December, 1919, clears up this polluted 


atmosphere very nicely by giving over 20 letters from these 


1 
} 


in many instances they reveal 


countries’ representatives an 
deliberate misrepresentations on the part of the metric objectors. 
All are in favor of the system and practically all comment upon 
the success of the system. 

Again we are told that the mental capacities are limited, that 
certain classes are of (low?) a fixed mentality and can compre- 
hend 2, 3, 4, 6, and possibly 8 but not 10 or 100; 7.e., the division 
of 4 or Yoo are not comprehended as is the case of 4 or \%, 
etc. I fail to grasp the point, I feel it is an unjust reflection and 
that 10 cents as 4q of a dollar or 1 cent as Yoo of a dollar is 
even more definite than % or % of a dollar. Try short chang- 
ing a customer I cent on the dollar and see if he comprehends 
I in 100. 

Proofs of the failure of the system would be: A slurring or 
modification of the values of the standards, the rejection by 
important countries or manufacturers after trial or the evidence 
that computations are more laborious. 

The objections remind us of a story told about the railroad 
yard master who was looking for a spare engine to move a train 


of cars. The first engine was of the largest battle-ship type and 


SO, TRG 


od 

















THE METRIC SYSTEM. 35 


. orT . ' 
as it stood near the cars said: “‘ Too-heavy! too-heavy !—too- 


heavy!” The master passed to the next, a speedy freight en- 
| 


gine which said: “Can’t do it!—can’t do it!—can’t do it!” 
rhere being only one engine left (a little dinkey switch engine) 
he ordered it hitched up. The little fellow, quite willing to try, 
started up the grade saying “ I—think—I—can !—I—think—1 
can! I tl nl I n!’ (and as it went over the hill changed ) 


1 I dar +] eettt faa. 2s ne eee er Ome Raa er 
( ( WV tl ie Manulacturimg situation More 
( ( t we | nk ( nanutacturers toremen are not 
: , scegand ; —_ ; 
deficient in brains, and the abilities shown in setting lathes and 
: ' ; 1 gd 
shap Or the 1 imerable complicated parts Of mat ( 
sia besa 1 cae ere ae ee ee : 
C pec ( l S I¢ 1 Us ) LiCl 
too stupid to aq et of simple translation gears and scar¢ 
notice the effort required 
ee , os oe ; rer 
1 hie en s have ( ed the dimeulties ( re univers 
: ne ; ; : : 
using e metri stem. No one questions bu it 1s 
be for eir worl d S uccess ( neguas 
const ot entinc fT ( r¢ e universa I O11S | 


~ 
+ " ; ] ; +1] + | 
since mayo! Ol our students W L Corn COl ict W 
} mt rtant 1 { ] Tt ; fF 4] + . ++} 
¢ Mpot! I Ci¢ 4 Opn S ¢ Lil¢ ¢ l S WO! l 
' 1 +1 + + r 
you WW { | K¢ m experts in e metric sten t tor no 
her ¢ } 1) } nah] mnrehendino 
( re ( | 4 1) Ie ( ( } M endin 
] + + " ] +44 ] 
1 1 C pportu ( ( e scientine WOT! 
7 1 1 } 
Ane er rather queer « m which is oft oftered 1S a 
; + ¢ + ¢] +, tN + the 
S ( ( tha le CONTUSIOI ue to tne 
+4 + 4 ] + +} ; f 
attempt to aopt the metric, e Iroma 
too ral interpre t110n ol (set you! 





facts first; later you can distort them as much as you please. 











EDUCATIONAL OPPORTUNITY IN THE ARMY OF 
OCCUPATION. 


By J. T. Rorer 


In the fall of 1918, the Y. M. C. A. sent out a call for two 
thousand educational executives. These men were selected 
from the faculties of normal schools, colleges, and universities. 


rm 1 17 as eo . a ] ] 
Phe re Was aiso a sMali representation trom public scnoots, 





generally men of extended experience as specialists, principals, 
or superinte ‘nts. Perhaps one third of the men were for 
unate S\ ¢ leaves of absence from their regular positions, 
but the great majority were so enthusiastic over the patriotic 
service that thus opened before them. that they willing] r¢ 

signed important posts to accept assignment in the A. FE. F 


\s rapidly as possible, the men (and a verv few women) 

> = ) | ™ 
were sent in groups of ten to fifty to Paris where they reported 
at the General Headquarters of the Y for assignment. The 


placements were made by the Educationa 


1 
| 
I 


Commission which 
consisted of Professor John Erskine, Columbia University, 
Chairman; Dr. Frank E. Spaulding, Superintendent of Schools, 


Cleveland. Ohio: and President Kenvon Butterfield, of the 


Massachusetts Agricultural College. Professor Erskine took 
charge of the American University at Beaune, Dr. Spaulding 
of elementary and high-school work throughout the A. E. F 


and Dr. Butterfield of all the vocational work,—great emphasis 


] 
i t 


being placed on agriculture. The men were assigned quick 
] 


» to 
the particular field that seemed best suited to their individual 
training and experience. 

When the writer reached Paris, in the latter part of February, 
1919, there were four classes of appointments being made: 
first, to the ports of embarkation; second, to Beaune Univer- 
, to camps in France other than the ports; and fourth, 
to the Army of Occupation. The throng of workers in Paris 
had formed quite a definite opinion of the desirability of these 
several types of appointment. The ports were interesting, yet 
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1; + ) 2) ha elnaé? we . "41 . 
lsappointing, because the embarkation camps necessarily were 
always changing in personnel,—some divisions coming, some 
ing. Under such conditions, educational work with any indi- 


vidual was limited to a period usually extending over two or 


three weeks 
Beaune University was a magnet that drew the majority of 
he men he plans were so pretentious, the opportunity so 
rege, that men selected for this service considered themselves 
very fortunate hose called to duty at other stations in France 
were usu ( pleased with the outlook, though many of 
lem belie ved that nearne t he le vastated areas made the S¢ 
ISS nents rather desirable 

The Army of Occupation was a much coveted assignment. 
Living conditions along the Rhine were reporte ittractive b 
the 1] I \rmy ( uals O1 he Wi | nie I | b those who 
came to Paris on furlough. It was reasonable also to establish 
chools for men who were to be stationed in definite posts for 

extended period of time. 

Phe Third Army arrived in the Rhinelands in December, 
IQIS, ter marcl by sev routes from their positions at 
he time of e armistice Thus, the Second Division on the 
morning of November 11th w in on with the enem Part 

had crossed the Meuse near Beaumotr bout 25 km 
bove Sedat in face of heavy concentrated enemy machine 
eun fire.’ The other divisions of the Third Army, also were 
ictively engaged in the fit campaign, several of them receiv- 
ng special citations for “high courage, devotion to duty, and 
disregard for the immemorable hardships encountered. . 
(General Order 26, Fifth Army Corps, Nov. 20th, tor8.) 
r the armistice found the eight 


\ little more than a month after the ari 
in their several assigned locations along tl 
n the right, or east bank, and the 3d, 4th, 42d, 


left. or west bank.—over 200,000 Amer- 


le 
i 


25 square miles of German 


ican soldiers occupving about 2,500 
territory. Not many days after the battle-scarred divisions had 


been billeted in their German quarters, President Guy Potter 


Benton, of the University of Vermont, arrived in Coblenz, the 


army headquarters, to begin duty as regional educational di- 


rector. Ina short time Dr. 


(Concluded in next issuc.) 


Benton was assisted by some thirty 








NEW BOOKS. 


A Little Preserving Book for a Little Girl By Amy L. WaterMAN 


> Tk ~ 
Boston, The Page Company. Pp. 197. $1.00 
The pr ess of pr rving nd canning frit 1d vegetah! ie told 
I pt OF preserving and Cal ng iruits and vege uweS 15 lO 
here in a simple way 


A Little Gardening Book for a Little Girlk By Perer Martin. Boston, 
The Page Company. Pp. 124. $1.00 


In ¢ se form is give ; it little girl need know about the grow- 
ing I comm flowers etab!es, from selection d prepa- 
+ + 1 * ’ + + 
I ( Vardc¢ p ne ¢ ( p 
The Classroom Teacher. By G DS 1 N. L. ENGELHARDT 


New York, American Book Company. Pp. 400. $ 


s | k tre of I 1 n strat 1 I ublic edu 
cat s well as I i Y 1 by the teacher s daily 
i } At ¢ t} .- é é ect g tere ' iw 1 neg Cc} 

en to St Measurit the Achievements of Children; The Teacher 

t Con \ 


Book Compa Pp. 31¢ $ 
Phe S ( ( gy psycl ically and the 
m ? cre < ] Tm) T s eT \ T ment t 
a stu * ie y, Brain, M (2) showing the relation of adjust 
ment between “ The Mental onmental,” and (3) explaining ir 
study Mind, N us System, and Behavior” w the neuro- 
m<¢ il t ’ s its mplex task of 
( 1 rie Tt 


( mpanv Pp 2R2 


Space and Time in Contemporary Physics. By Moritz Scuiicx. New 
York, The Oxford Press. Pp. &%9 
\ valuable contribution to the theory of relativity and gravitation and 
will be welcomed by all interested. 
Elementary Applied Mathematics. By W. Paut Wesper. New York, 
John Wiley and Sons. Pp. 115. 
This book aims to provide a course that is complete in itself and which 
will meet the needs of those students who do not specialize in mathematics. 
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resulted 
Teachers « 
control of 
number to appear 
ve the January issue. 
Under the new management there will be eight numbers an- 


nually instead of four as at present, each number containing 48 
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pages of reading matter. The executive committee elected the 
following to be editors: 

J. R. Clark, Lincoln School, New York City, 

KK. R. Smith, Baltimore, Md., 

H. D. Gaylord, Cambridge, Mass 

\lfred Davis, St. Louis, Mo., 

J. W. Young, Dartmouth College 


Tit 


\ staff of contributing editors, fifteen in number, represent- 


ing all sections of the country is soon to be chosen. In addition 
a live representative is desired in each local organization to re- 


port news items and to keep the Council in touch with the activi- 


ties of these organizations. They will be able to report the 
results of any significant experiments or studies. The Council 
urges the fullest co-operation on the part of individual teachers. 


We are mindful of the great influence and usefulness of THI 
MATHEMATICS TEACHER under the editorship of Dr. Metzler. 
The Council aims to continue this influence and usefulness, and 
to make the journal a force of nation-wide importance in the 
improvement of mathematics teaching in our secondary schools. 


As the organ of the National Council of Teachers of Mathe- 


matics, [THE MATHEMATICS TEACHER will attempt to render the 
following.tvpes of service to its readers: 


1. Keeping them posted on what others are doing. Pub- 


] 


: tl local associa- 


licity will be given to the activities of the various 


tions and to the work of individual teachers throughout the 


country. A spirit of fellowship will be developed among pro- 
eressive teachers. 
», Provide a strong review department in which current pub- 
lications will be promptly and carefully evaluated. 

3. Offer its readers, through a Round Table section, a medium 
for the exchange of opinion and criticism. An opgprtunity to 


} 


l has appeared in the maga- 


reply to any article or editorial 


zine will be offered in this section. 


which 


}. Publish only that type of article which will be helpful to 
the rank and file of class room teachers. Care will be exercised 
to select articles which describe successful class room practice, 
+ 


or which report investigations of interest to secondary school 


teachers. The selection of the editorial board from teachers 














NOTES AND NEWS. 4l 


who are actually engaged in secondary school work indicates 
the desire of the National Council to make THE MATHEMATICS 
TEACHER a magazine which will promote the best thought and 


practice in this field. 


2. The National Committee on Mathematical Requirements: A 


Report of Progress ...........Professor J. W. Young. 


3. Geometry in the Junior High School .......... J. C. Brown. 
1. The First Week in Demonstrative Geometry ..M. J. Newell. 
5. Symposium: An Evaluation of the National Committee Re- 


1 1 1 
} 


h School Mathematics by Ernst R. 


Bri FT bh. William Bets. and W. W. Hart. 


1 4 1 1] ‘ e 
Che executive committee of the Council heartily approves ot 
] +} ry P ] or ~s ante ] » . > 
the work of the National Committee on Mathematical Requirs 
| 1 "a? all 4 ee pons. ee 
ments e jour W irge all teachers to stu the com- 
. : : 
mittee s reports i tO modi! their practice to contorm to tii 
comn ee hn os 
. ’ 1 7 1 $ %, 1 $38 ‘ £ era, - 
e journal will fully lend its columns to publicity ot matter 
: 2 
concerning Nati Committee’s activities W it al 
| 1 «1 1 1 1 al 
times strive to In carrving torward e work begun by the 


Cos t awasl tHe anilecc w shall hav Pane 
OUT \ i ( u i WW ¢ Ll i V¢ were Ci 
1 1 17 . 2 + 
Opel ( ( ( ndividual teachers all over the countr' | 
a. | les nd treat iehmepatunne. % ] : nerels netse ¢ 
individu nd local organizations look on, mere Waiting t 
| | 5 | e . ° 7 
see whether or not the Council succeeds before JOININgY, then 
: ] , 1 4 ee Dees POR ae ae a eo 
we are doomed to certain failure. On the other hand, if each 
hes ¢ : “19 4 ae oe +1] 
individual mathematics te er will do his share iccess will be 
] ‘+ oe 4 “sat 4 s+? " +] + Pe | , 
Sure and sSwWwiltl | Mi | xecutive Comniitter Ol 11¢ Council S 


proceeding upon the assumption that there will be this hearty 


loaracl ] 


co-operation and that individuals and local 


Ireanizations will 
make the fullest possible use of the journal and the Council. 


C. M. AusTIN. 











42 THE MATHEMATICS TEACHER. 


CONSTITUTION OF THE NATIONAL COUNCIL OF TEACHERS OF 
MATHEMATICS. 
I. Name. 
he National Council of 


Teachers of Mathematics,—those who are primarily interested 


This organization shall be known as t 


in elementary and secondary mathematics 


Il. Objects. 


oe iene oe 
Nis organization sh 


The purposes of t 


1. To secure a greater degree of c 


~ 


idarity 
among the teachers of mathematics. 

(a) To provide for the wide publicity of important reports 
and addresses related to mathematics and the teaching of mathe- 
matics through an official organ and other publication 

(b) To vitalize and co-ordinate the work of the many or- 


ranizations Of matnematics te ache rs througnoutl 


x it 


2, To bring the interests of mathematics to the attention and 


consideration of the educational world. 


Membership in the Council shall be of two kinds: individual 


All persons who are in sympathy with the work of the Coun- 
cil shall be eligible to individual membership. 

All organizations of mathematics teachers shall be eligible to 
collective membership. 

The annual dues of the individual members shall be $2.00. 

The minimum dues for collective membership shall be three 
dollars, for each organization of less than fifty. For each addi- 


tional hundred members, or fraction thereof, the dues shall be 


an additional five dollars. 


2 
; 
5 








ragement of the ¢ ouncil, 


1. Officers. 


? ’ 1 197 7 ) = 
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cle 1 Secretar\ re I Phe r adutie ] ¢ l ( 
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rtainly are in luck, Jack.” 


it, Bill; it’s all due to this little thing called 

Phe Slide Rule 
“ \ , 1 ; 2 : ] ‘ . — : 
You know I’ve been working after school hours for an elec- 


rical manufacturing firm. A few days ago, our firm had 
from a contractor asking for an estimate on a 
f goods running into thousands of dollars. 
answer while he held the wire or he would 
give the job to some one el 


isc. 
“Mv boss didn’t 


‘e 11] 
a Call 


Phe con- 
tractor wanted an 


know what 


to do about it. He couldn't 
figure out a reasonable estimate in so short a time and was about 
to tell the contractor so. 














44 THE MATHEMATICS TEACHER. 


“T thought of my Slide Rule and said to the Boss: ‘We can 
do it. Give me the number of articles of each kind and the 
price. My Slide Rule will do the rest.’ 

“Well, in less time than it takes to tell the story, we had the 
estimate ready and had closed the contract. 

“ But come outside. I want to show vou a new out-drop I’ve 
been practicing. It’s going to be a winner next week when I 
ainst Central High School.” 


“Nothing doing. I have twenty examples in Physics to do 


pitch ag 
and, believe me, they are some worn.” 

“T had the same lesson, but I did those same examples in a 
few minutes by this same slide rule. You know almost all ex 
amples in Physics are solved by a proportion. Well! the slide 
rule gives you the answer to any proportion in a few seconds.” 

“And speaking of baseball, our scorer fixes up the batting 
average of every man on the team by using the slide rule. You 
see all vou have to do is to divide the number of hits by the 
number of times at bat and get the result correct to three figures. 
This is done instantly by the slide rule.” 

“T say, Jack, that rule must be what my sister was talking 
about last evening. You know she is Private Secretarv to the 
President of The Eastern Electric Company. She said that the 
reports which come to her office she checked by the slide rule in 
one third of the time that it formerly took. It’s a wonder the 
High School wouldn't teach us the use of this rule. It would be 
worth much more than most of the stuff we get.” 

“Haven't you heard, Bill? The Mathematics Department 
has already ordered a supply of rules for regular use in the 
school. Mr. Smith, Head of the Department, says the slide rule 
is now recommended by a National Committee as a regular sub- 
ject of study in all public high schools.” 

“Good work, I'll sav. And I'll tell you what we'll do. If 
the rules don’t come promptly, through the Board of Education, 
we'll form a Club for the study of the Slide Rule after school 
hours. Do you know where to send for rules and what about 
an instruction book ?”’ 

‘Surely. Just write to Keuffel and Esser, 127 Fulton Street, 
New York City. They will give you prices and will send vou 


their new self-teaching manual that anyone can understand.” 
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